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31. Some reflections
towards a new model  
WHO estimates that a 10% of the more than 100.000 organ transplants      
performed every year come from illegal traffic of organs and persons.
(Elena G. Sevillano, El Pais, March 2014)
Low-frequency or “rare” pathologies affect a large number of persons. 
According to WHO, there are more than 7.000 rare pathologies affecting the 7% of 
World population. In a small country like Spain, the number reaches 3 million, 
which do not always receive the adequate support. 
(FEDER, 2017)
More than 2 million people become leg amputees every year and cannot afford
the adequate prostheses. 
(Krista Donaldson, D-Rev)
According to WHO in 2010 the number of people infected of hepatitis b through
unsafe syringes reached 1,7 millons / year. These figures could reach 315.000 in 
the case of hepatitis c and 33.800 in the case of HIV.
(WHO th d f h 2015), on e nee or new approac es, 
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42. Collaborative
Biomedical Engineering
Cases of success towards a new model for the medical industry:
Case nº1: ENABLING THE FUTURE:
- Global network of volunteers designing and 3D printing personalized hands.
- Collaborative & open-source design and free ad hoc printed prostheses.
Source: http://enablingthefuture.org/
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52. Collaborative
Biomedical Engineering
Cases of success towards a new model for the medical industry:
Case nº2: Patient Innovation:
- Online platform for sharing experiences among patients and professionals. 
- More than 650 solutions from more than 40 countries since 2014.
“P t l tios  a so u on
&
Search a solution”
Source: https://patient-innovation.com/ 
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63. The UBORA Project
EU – Horizon 2020
INFRASUPP-2016-2017 call: Support to 
policy and international cooperation)
Period 2017-2019
Objectives:
UBORA and the Global 
Goals from United Nations
74. The UBORA e-platform:
Implementation & validation 
The UBORA e-platform: First version ready for collaborations
- Personal zone for registering and participating.
- “Needs identification” & “Proposal of ideas” sections.
- Project management area for collaborative developments.
- Repository of open-source & public projects and teaching materials.
- Support section for collaboration and sponsorship. 
http://ubora-dev.azurewebsites.net/
84. The UBORA e-platform:
Implementation & validation 
The UBORA e-platform: Some initial cases for operative validation
- 4D printed splints for articular repair.
- Face protecting devices for accident recovery. 
- Low-cost warmer for newborns.
- Open-source defibrillator.
- Biomedical microsystems for diagnostic purposes.
- Developed with the support of the e-platform. 
- Following systematic engineering designs methodologies. 
- Conceive – Design – Implement – Operate approach.
- Team of mentors for validating step-by-step.
- Network of labs with synergistic resources for straightforward developments.
Example: 
Multi-scale “organ-on-a-chip” 
for modeling metastasis
http://ubora-dev.azurewebsites.net/
CAD model & rapid prototype
94. The UBORA e-platform:
Implementation & validation 
The UBORA e-platform: Some initial cases for operative validation
I) DEVELOPMENT OF PERSONALIZED ARTICULAR SPLINTS
- Oriented to mass personalization by in situ 3D printing.
- Printed in planar form for increased speed and finally adapted (4D printing).
- Benefits from the thermoplastic behavior & low glass transition of PLA (apx. 50ºC).    
- Process adaptable to all types of articulations (i.e. wrist, ankle, shoulder, knee…).
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4. The UBORA e-platform:
Implementation & validation 
The UBORA e-platform: Some initial cases for operative validation
II) DEVELOPMENT OF PERSONALIZED FACE PROTECTING DEVICES
- Oriented to mass personalization by in situ 3D printing.
- Designed on the basis of digital photographs or scan-based reconstructions.
- From the photographs to the manufactured prototypes in just 4 hours.  
- Interesting alternatives for managing the supply chain. 
Alternative designs for fulfilling the specifications
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4. The UBORA e-platform:
Implementation & validation 
The UBORA e-platform: Some initial cases for operative validation
III) DEVELOPMENT OF A LOW-COST WARMER FOR NEWBORNS
- Low-cost, portable and easy to implement and operate.
- Ventilation system based on PC ventilator and PVC tubings.
- Temperature control (thermal blanket + open electronics).
Preliminary and computer-aided
designs for required specifications
Manufacturing stage
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4. The UBORA e-platform:
Implementation & validation 
Educational aspects of UBORA & improving the e-platform
International CDIO Initiative: 
Conceive – Design – Implement – Operate: “Rethinking Engineering Education” 
A novel educational model for the future of collaborative biomedical eng.:
- Design competitions for selecting members for participation in CDIO experiences.
- Design schools with CDIO approach for promoting biomedical eng. education.
- Developing cases of study for further improving the open e-UBORA Platform.
Nairobi, December 2017: 
Solutions for babies and maternal health
Pisa, September 2018: 
Health and ageing
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4. The UBORA e-platform:
Implementation & validation
I. First stage of CDIO experience 2017: Design competition
 
Phase 1: Presentation of concepts
- January – April 2017.
- Biodevices linked to childcare and maternal health.
- More than 140 solutions from 15 universities within the Consortium and ABEC.
- 60 teams selected for second round.
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4. The UBORA e-platform:
Implementation & validation
I. First stage of CDIO experience 2017: Design competition
 
Phase 2: Designs and preliminary prototypes
- April – July 2017.
- Biodevices linked to childcare and maternal health.
- 25 finalist out of 60 teams have been selected.
- One student / finalist team will attend the “Nairobi Design School”.
Example: Solar autoclave Example: CPAP device + aerosol
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4. The UBORA e-platform:
Implementation & validation
II. Second stage of CDIO experience 2017: Design School in Nairobi
 
“CDIO experience in one week” based on selected designs
- December 2017 & Biodevices linked to childcare and maternal health.
- 25 students from finalist teams + 10 sponsored students.
- From the designs to improved operative prototypes of 8 selected biodevices.
Day 1 Day 2 Day 3 Day 4 Day 5
8:30 - 9:30 Class on project development 
Class on project 
development
Class on project 
development
9:30 - 10:30
Hands on
Openining ceremony
Topics: 
-Patients’ needs
-Product development
10:30 -11:30
11:30 - 12:30
12:30  - 13:30 Outstanding speaker Outstanding speaker Outstanding speaker
13:30 - 14:30
Students pitch, group 
formation and challenge 
assignment 
 Hands onHands onHands on
Lunch
-Medical devices & safety
-Standardization & regulation
-Prototyping and production
14:40 - 15:30 Class on project development
15:30 - 16:30
16:30 - 17:30
17:30 - 18:30
Tour nearby Nairobi Closing and award 
ceremony and 
presentation  of      
UBORA
Project presentations
Hands on
Hands on Hands on
Workshops: 
-3D printing
-Open-source electronics
-Image analysis
18:30 - 19:30
19:30 - 21:00
21:00- 23:00 Hands on Hands on Hands on Hands Gala Dinner
Dinner
 e-
infrastructure
Workshop Workshop Workshop -Design personalization
-Biomedical signals
among others…
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5. Conclusions
A look at a better future:
ÆUBORA as new collaborative model
ÆTowards a“bottom up” medical industry-
ÆEU-African collaboration and soon worldwide
ÆBiomedical Engineering Education for all
ÆOpen and personalized solutions for free
ÆAccessible designs and prototypes
ÆAlways open to collaboration
ÆAlways open to suggestions and proposals
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The UBORA Project
Thanks for your attention
University of Pisa, 
AgileWorks,
Universidad Politécnica de Madrid
http://ubora-biomedical.org/ 
http://ubora-dev.azurewebsites.net/
Team member at DMD 2017: 
Andrés Díaz Lantada
Contact & Project Leader: 
A ti Ahl li U i it f Pi
Please follow us: 
@uborabiomedical
r  uwa a, n vers y o  sa
arti.ahluwalia@unipi.it Ubora: “Excellence” in Swahili
“This project has received funding from the European Union’s 
Horizon 2020 research and innovation programme under grant agreement No 731053”
